We describe first results from a numerical two-fluid
radii and 5 solar radii (2Rs and 5Rs) is similar to the density reported from SPARTAN [1994] . The proton mass flux scaled to 1 AU is 2.4 x 10Scm-2s -1, which is consistent with Ulysses observations [Phillips et al., 1995] . Inside the closed field region, the density is sufficiently high so that the simulation gives equal proton and electron temperatures due to the high collision rate.
201-01 measurements by Fisher and Guhathakurta
In open field regions (in the coronal hole and above the streamer) the proton and electron temperatures differ by varying amounts.
In the streamer, the temperature and density are similar to those reported empirically by Li et al. [1998] and the plasma/_ is larger than unity everywhere above ,-, 1.5 Rs, as it is in all other MHD coronal streamer models [e.g. Steinolfson et at., 1982; Gary and Alexander, 1998 ].
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r where v is solar wind speed and r is heliocentricdistance. The electron-proton collision frequency uE [B,rag_ns] Li et al., 1998] . Raymond et al. [1997] further find that streamers axe surprisingly isothermal between the base of the streamer and --, 1. et al., 1970; Pizzo et al., 1973; Formisano et al., 1974; Neugebauer, 1976; Feldman et al., 1975 Feldman et al., , 1976 Hundhausen, 1972] . High speed wind comes from coronal holes [Hundhausen, 1972] and low speed wind somehow leaks from streamers [Suess et a/.,1998; Geiss et al., 1995; Sheeley, et al., 1997; Raymond et al., 1997] . Slow wind thus originates from a collisionally dominated part of the corona and fast wind comes from the nearly collisionless coronal holes. These conditions result in different temperatures and temperature histories as the solar wind expands from the Sun.
Our results can be compared with the many one-dimensional (1D) two-fluid models have been published since that of Hartle and Sturrock [Hattie and Barnes, 1970; Whang, 1972; Hollweg, 1973; Esser, et al., 1986; Habbal, et al., 1995; Hu et al., 1997] . These have been used to investigate detailed processes in solar wind heating and acceleration. In doing this, they generally deal with geometrical effects through a "spreading functions" [Kopp and Holzer, 1977; Suess et al., 1998 ]. These models can serve to verify the correct solution has been found in our MHD model and to guide choices for the source terms, as was done for the terms used here and in Wang et al. [1998] .
Tile evaluation of collisional effects in and around a streamer is one of the main reasons for our development of a two-fluid model and is motivated by results from SOHO/UVCS. In earlier models [ Wang et al., 1993; Wang et al., 1995; Suess et al., 1996; Wang et al., 1998] 
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(8) [1998] to be:
where Do = 5 x 103 dyn/g and j(O) is defined the same as in equations (11) and Suess et al. [1996] . The only difference here is that at the lower boundary, et al. [1997] .
The physical configuration of the magnetic field in the corona after t=20 hours is shown in Figure  3 , where it is seen that the topology is virtually identical to that found in the one fluid model [Wang et al., 1998 ]. The density and radial velocity versuspolar angle at several radial positions are shown in Figure 4 . From this figure, we notice somedifferencesbetweenthe two-fluid model and the one-fluid model, which result mainly from setting the momentum sourceto zero low in the coronal hole and from slightly different boundary conditions.
Specifically, in the coronal hole the two-fluid density decreases faster and the radial velocity is lower than in the single-fluid model [Wang, et al., 1998 ]. In the present simulation, the density falls from -,_ 2.0 x 107 crn -3 at 1Rs to 104 cm -3 at 5.27Rs. Figure I , which is a plot of tile distribution of heating rates for electrons and protons versuspolar angle. Also in Figure 6 the data has been folded over to simulated both hemispheres.This will facilitate the comparisonbelow with Ulyssesmeasurements.
The lowest level shown in Figure 6 is [)lotting the one-houraveragesalso clearly displays the sharp temperature boundary at the edge of the high speedflow that is the counterpart of the sharp boundary in flow speed [McComas et al., 1998 ]. This is because in the coronal hole the density is low so the collision rate is low as well and while the protons gain energy from the heat source, they give little to the electrons.
In the streamer the densities and collision rates are higher. Thus, the electrons gain energy from the heat source but also transfer some of that energy to the protons. A consequence of this is the shift with height of the latitude at which T_ = Tp. This point is used to label the curves in Figure  6 , and it clearly moves towards the equator with increasing height. This is not the same as the width of the streamer because the source terms and boundary conditions are not physically tied to the streamer geometry in this simulation.
Tying the streamer width, source terms, and boundary conditions more closely together will be a topic of future work.
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The electron-proton temperature differenceis displayed in Figure 8 as a function of heliocentric distance, at three different polar angles. The purpose of this figure is to showthat thesedifferencesbecomenearly independentof radius at the pole and equator.
Since both temperatures decreasewith radius, the relative differenceswill increasewith radius. This plot illustrates something which is not easily seenin Figure 6 ; this is that the absolute temperature differencein the streameris several tens of thousands of degrees,which is maskedby the higher absolutetemperature in the streamer. The heating terms are negligible near the outer boundary of the computational domain so it can be anticipated that carrying the computation to larger radii would showthe proton temperature decreasing--,adiabatically and the electron temperature decreasing more slowly.
Figm'e 7 also illustrates that considerable work needs to be done in more closely Guhathkurta, 1994] , the dotted line is from Newkirk [1967] , and the dashed line is from [1977] . 
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